Investigation of microbial cell deformability by filter cake compressibility using ultrafiltration membranes.
This study presents the investigation of deformability of various microbial cells in terms of filter cake compressibility during cake filtration using ultrafiltration membranes in dead-end mode. The examined microbial cells include mycoplasma, Gram-positive and Gram-negative bacteria, and Pseudomonas aeruginosa phage PP7. Polystyrene particles were used as an incompressible reference. The compressibility results were correlated to the deformability of a microbial cell, induced by its cell envelope. To determine the deformability of the different microbial cells under different process conditions, their cake resistance was measured under varying pressures from 10 to 250 kPa and temperatures from 2 to 35 °C. In addition, the influence of different culture media on the cell properties of Acholeplasma laidlawii and its behavior under different pressure and temperature was determined. The results of the pressure and temperature experiments revealed that Gram-positive S. epidermidis was found to be relatively stiff due to the thickness of the peptidoglycan layer, under different pressure and temperature conditions. No significant increase of the specific cake resistance of S. epidermidis could be determined. B. diminuta however showed a high deformation tendency when the pressure was increased indicating relatively soft cells. Mycoplasma A. laidlawii cells cultivated in three different media showed a different, but significant, effect of pressure and temperature.